In the experiments to be described, it was observed that the administration of 7,12-dimethylbenz(a)anthracene (7, prior to the injection of tritiumlabeled thymidine (TdRH3) considerably depresses the incorporation of tritium into rat testis, intestine, and adrenal. Recovery from the effect of 7,12-DMBA occurs in intestine within 48 hr but in testis the inhibitory action of a single dose of 7,12-DMBA persists longer. Fractionation of the testis demonstrated that the decrease in tritium content is associated entirely with the perchloric acid-insoluble fraction.
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7,12-DMBA is of special interest for several reasons.
(1) A single dose evokes mammary cancer selectively, invariably, and rapidly in the rat under conditions which are easily satisfied.' (2) A single dose of the hydrocarbon invariably induces massive and selective necrosis of two of the zones of adrenal cortex2 of adult, but not of infant, rats.3 (3) In male rats, a solitary injection of 7,12-DMBA inflicts selective damage in the testicular cells which actively synthesize deoxyribonucleic acid (DNA) and only in cells of this class.4 Death of male germinal cells is not sudden, but occurs only after the injured cells have undergone one or several mitotic divisions. These spectacular biological effects of 7,12-DMBA made it desirable to investigate the influence of this compound upon the incorporation of thymidine into the DNA of testis and other tissues.
Experimental.-Male rats of Sprague-Dawley strain were used exclusively; there were 4 animals in each group. Each experiment was repeated on 3 separate occasions with similar results. Tritium-labeled thymidine,5 specific activity of 3 c/mmol, was diluted with aqueous sodium chloride (0.9%), and a 1 ml dose, corresponding to approximately 1 gc/gm of body weight, was injected into a caudal vein. 7,12-DMBA, mp 122-3°, purified by Florisil chromatography and recrystallized from acetone-ethanol, was made up in lipide emulsion5 and injected once only into a caudal vein at various time intervals before or after the TdRH3. Infant rats, age 25 days weighing 52-70 gi, received 2 mg of 7,12-DMBA in 0.4 ml of emulsion; -adult rats, age 50 days weighing 200-220 gm, received 5 mg of 7,12-DMBA in 1 ml of emulsion.
The animals were killed by decapitation, and testis, adrenal, and a segment of terminal ileum were excised and weighed. For determination of the total volatile and nonvolatile radioactivity, each tissue was dried from the frozen state; the evaporated water was collected in a cold trap and counted directly, whereas the dry residue (triplicate samples for testis) was analyzed for tritium by the combustion procedure described previously.6 For determination of tritium in the acid-soluble and acid-insoluble fractions, the weighed testis was homogenized for 3 min in 4 ml of ice-cold 0.5 N perchloric acid containing 0.5 mg of nonradioactive thymidine per ml. All procedures after weighing were were carried out at a temperature of 40 or lower. The homogenate was centrifuged at 10,000 g for 15 min at 00, the supernatant decanted, and the precipitate washed twice by trituration with the cold perchloric acid-thymidine solution. The supernatants and washings from each sample were combined and diluted to 25 ml with distilled water; aliquots were taken for drying and combustion. The precipitate was dried first in air and then in vacuum, and the residue was analyzed for tritium in triplicate by the combustion technique. The results are expressed in yc per gm of original tissue.
Tissues were fixed in Bouin's fluid for histological examination, and paraffin sections were prepared. For radioautography the dip-coating method of Joftes7 was employed. The slides were exposed for 6 weeks before development.5
Results.-The ability of 7,12-DMBA to depress the incorporation of tritiated. thymidine into the testis and adrenal of mature rats is illustrated by the results in Table 1 . In control animals the uptake of radioactivity in adrenal is about twice that in testis on a wet weight basis, but because of the low solid content of testicular tissue, the concentration of radioactivity on the dry weight basis actually is slightly higher in testis than in adrenal. In both tissues the level of radioactivity present 24 hr after thymidine administration is depressed only slightly when 7,12-DMBA is injected after TdRH3; but when the hydrocarbon is administered 4 hr before thymidine, the incorporation of radioactivity is decreased to about '/3 the control values.
A similar effect of 7,12-DMBA on the incorporation of tritiated thymidine by testis and by intestine is seen in the young rat (Table 2 ). In these animals the uptake of tritiated thymidine by the growing testis is considerably greater than that Seen in the older animals; even so, the concentration of radioactivity in intestine is five times that in testis. Again, the administration of 7,12-DMBA after TdRH3 slightly depressed the incorporation of radioactivity into both testis and intestine, while injection of the hydrocarbon 4 hr before tritiated thymidine caused a striking depression to less than 1/3 the control level in testis and to 1/lo the control level in intestine.
In the case of testis, the effect of 7,12-DMBA was shown to be exclusively on the incorporation of radioactive thymidine into the acid-insoluble components of the tissue. As seen in Table 2 , as well as in Table 4 , the acid-soluble radioactivity comprises only a small fraction of that present in testis, and its level is essentially unaffected by administration of the hydrocarbon. The acid-insoluble radioactivity is markedly depressed by the action of 7,12-DMBA, lowering the total amount of nonvolatile radioactivity present.
Radioautography: Evidence that the incorporation of thymidine into DNA is being inhibited by the action of 7,12-DMBA is provided by radioautographic examination of testis from rats receiving tritiated thymidine. At 1, 4, and 21 hr after the injection of TdRH3, radioautographs showed that tritium was present in spermatogonia of all types and in resting spermatocytes but in no other cells in the seminiferous tubule. This radioactivity was heavily concentrated in the nuclei. In rats which received 7,12-DMBA 4 hr before TdRH3, fewer testis tubules were labeled, and there were fewer grains above the nuclei of the labeled cells (Table  3) . When 7,12-DMBA was injected 4 hr after TdRH3, radioautography revealed that the decrease of tritium incorporation was slight. Effect on volatile radioactivity: In rats receiving tritiated thymidine, the blood and tissues contain a considerable amount of volatile radioactivity which may greatly exceed the nonvolatile radioactivity incorporated (Tables 1 and 4 ). This volatile tritium probably represents tritiated water formed from the metabolic degradation of the nucleoside. Treatment of the animal with 7,12-DMBA causes a significant increase in the concentration of volatile radioactivity in all tissues examined. It would appear that when the rapid incorporation of tritiated thymi-dine into cells is inhibited by 7,12-DMBA, more of the nucleoside is available for metabolic breakdown, leading to an increased concentration of tritiated water in the body fluids.
Time-dependence of 7,12-DMBA action: In the foregoing experiments it was found that 7,12-DMBA injected 4 hr before TdRH3 causes a profound inhibition of the incorporation of radioactivity into tissues during a 21-24 hr period thereafter, whereas 7,12-DMBA injected 4 hr after TdRH3 shows only a slight effect. Since extensive thymidine incorporation into the acid-insoluble components of testicular tissue appears to take place quite rapidly, the importance of allowing the hydrocarbon to reach the tissue before the thymidine was studied further. Young rats were injected with 7,12-DMBA at various intervals from 5 min to 24 hr prior to TdRH3 administration, and the animals were sacrificed just one hr thereafter. It was found (Fig. 1) place in the first hr, whereas hydrocarbon administered 4 hr, as well as 24 hr, prior to TdRH1 markedly depresses tritium incorporation. After intravenous injection it would appear either that 7,12-DMBA takes a longer time to reach the tissue than does thymidine or, more likely, that the hydrocarbon must interact with cells for a certain period of time before its full effect in depressing thymidine incorporation is realized.
The duration of the effect of 7,12-DMBA on thymidine incorporation varies considerably in different tissues. As seen in Table 4 , a single dose of 7,12-DMBA depresses for at least 7 days the ability of testis to incorporate thymidine, whereas recovery from the effect of the hydrocarbon in intestine appears to take place within 48 hr. The effect of 7,12-DMBA in increasing the volatile radioactivity in the tissue fluids persists for at least 2 days, after which there is a return toward the control levels.
Effect of 7,12-DMBA dosage: The dosage of 7,12-DMBA required to depress incorporation of tritiated thymidine was investigated in rats age 32 days which are intermediate in size between the two types of animals used in the previous experiments. A difference was found between the sensitivity of ileum and that of testis.
In ileum, increasing the dose of 7,12-DMBA 1-5 mg resulted in a progressive decrease in the concentration of nonvolatile radioactivity (Fig. 2) ; but in testis, maximum depression was reached with a 2 mg dose of 7,12-DMBA, and larger amounts of hydrocarbon did not show any greater effect. On the basis of these results, it would appear that the doses of 7,12-DMBA employed in the previous experiments were sufficient to elicit maximal depression of thymidine into testis.
Discussion.-From the foregoing experiments it is clear that 7,12-DMBA has a striking ability to depress but not to eliminate completely the rapid incorporation of radioactivity of tritiated thymidine into at least three tissues. In testis the bulk of the radioactivity appears in the washed perchloric acid-insoluble fraction, and it is in this fraction where effect of 7,12-DMBA is evident. Since it has been established that thymidine is not incorporated directly into ribonucleic acid8 9 and since the entry of the tritiated methyl group of thymidine into protein or lipide should be negligible, it is probable that this radioactivity is associated with deoxyribonucleic acid. iTIoreover, in radioautographs of testis the bulk of the radioactivity is seen in the germinal epithelium and is concentrated in the nuclei of the cells'0' 11 which actually synthesize DNA; it is not present in cells which proliferate by meiosis. Therefore, it is reasonable to assume that it is the incorporation of thymidine into DNA which is inhibited by the action of 7,12-DMBA.
At present, the mechanism of the inhibitory action of 7,12-DAIBA is obscure. It would appear that the hydrocarbon needs to interact with cellular constituents for a period of a few hr before depression of thymidine incorporation is realized, and that different tissues recover from the effect of 7,12-DMBA at considerably different rates. Further, it appears that by preventing the incorporation of tritiated thymidine into cells 7,12-DMBA causes more of the administered nucleoside to undergo metabolic degradation with liberation of tritium from the methyl group.
Whether the effect of 7,12-DMBA on thymidine incorporation bears any direct relation to its carcinogenic action is uncertain, since the tissues studied are not those in which cancers are induced. However, it is possible that the multiplicity of biological effects exhibited by 7,12-Di\IBA represent different manifestations of a common fundamental action on nucleic acid formation and integrity this consideration affords a stimulus for further experimentation. 
